PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-230687 
(43)Date of publication of application : 07.09.1993 



(51)InLCI. 




C250 3/38 
C25D 3/38 




(2 1)Appli cation number 


04-031932 


(71)Applicant : 


ISHIHARA CHEM CO LTD 


(22)Date of filing: 


19.02.1992 


(72)Inventor : 


HAGA MASAKI 








UCHIDA MAMORU 








OKADA TAKASHI 








UCHIDA HIROKO 








NAWAFUNE HIDEMI 








MIZUMOTO SHOZO 



(54) COPPER ELECTROPLATING SOLUTION 

(57)Abstract: 

PURPOSE: To electroplate with good current efficiency a Cu plating film 
excellent in uniform electrical property and luster without defects, such 
as pinholes by using Cu plating solution having as essential components 
an organic compound contg. water soluble Cu compounds, a specified 
chelating agent and divalent S. 

CONSTITUTION: As essential components of Cu electroplating solution, 
copper sulfate, copper chloride, copper oxide, copper carbonate, copper 
acetate, etc., in concentration of 0.01-1 mol/l, at least one of organic 
compounds represented by the formula I, II, III as a chelating agent for 
forming complex of the Cu compounds in concentration of 0.01-2mol/l 
and divalent S contg. organic compounds, such as disulfides and 
thiazoles in concentration of 0.1-500mg/l are included in water solution. 
And in the water solution, if necessary, at least one of N contg. 
compounds represented by the formula IV, V as a deposited Cu film 
ductility improving agent in concentration of 0.006-1 mol/l, further halide 
or sulfate of alkali metal in concentration of 0.01-3mol/l and a 
surfactant or polyacrylamide are included. 
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/ \ 

R, 



•1 



'a 

-N — R , 



3 



<© 



y 



[0 0 5 2] CSC*. Xli/\Dyx tHn+y, c 
i- 5 7;k^>yjkfr>g?x«gt$£^u R!R 2 S^R 3 
Ud-X(il/5:^TC 1 . 2fl 7MMSl„ R 4 «C 

i-io©7;i^km^xx^£^-n fcT^sn-ssg 

4&7>^X'?Aig. SC. 
[0 0 5 3] 
Htl 8] 

/ \ 



r s -n; 



t© 



[0 0 5 4] K4>. XteVND^X th'D+x, C 

isTM>x)\,*>mxizmm*:*iu R 5 «C,_ 20 7 

-MrJUfewU R 6 «HX«C 1 _, 0 7;^)P$r^-r) IZ 

[0 0 5 5] &<DMm0ft^*>&Rffimi<mc>&liiL 
Ttt, ^lUUMjy^kTXExtfAifi. X^7U;P 

h u y^;P7> ; ex'7Aii. v^u^y^kc^kr 

^A^. ^i/5'Ty*yyfJH^7> ; E-'7 
A&, vy^l/^XXiP^LUkFXEx^Aig. -fe^ 
Jl'y^fM > X>kT >t-')Affi, * $ $ x v;i/5?y 

> ~J)17 >^Ex «? ^ NU^fJK>y;|/7> 
^x^A^, MJlfM>-»7>€-'7Affi, ^4=- 
■y-^-XHf U^x-^A^. ^CJ^tf'JvX^A^ H 
^-XUfziUx^Affi. XT-7'J;P7 = >7-t^-N. 
5W)U7$>71Zy—b. ^^^->;P75>7-k7- 

[0 0 5 6] j^tt#®S^JtLTtt. ^-f>. 




[0 0 5 7] ^-f >«j£ : 
[0 0 5 8] 
[ftl 9] 

R 7 — (CH,) n -COj 0 
R 9 

[0 0 5 9] [5£«K R 7 «C 1 _ 20 7';i'^l/^*L, Rg 

l~3<Z>g&£*-f] . S : 
[0 0 6 0] 
Mb 2 0] 

R 10" c \ ©I 

>\ CH 2 

[0 0 6 1] (St. R 1 o«c 1 _ 20 /';^;p^L, r 

u tt (CH 2 ) mOHXtt (CH 2 ) mOCH 2 COO"^ 
*U R, 2 « (CH 2 ) nC0 2 ". (CH 2 ) nSOj", 
CH (OH) CH 2 S0 3 "5:iU m&Utn«l~40D 

[0 0 6 2] fta«&^*-f>tt, 5«>U;i/S?^^7 
^X^A^-f X X^TUJUv^JUT^X^A 
^H>. 2 -'^xv'A— 1 -#;M*+i/;*3\>U- 1 
-t KD+ylfM S^/Ux^A^-TX 2-:* 

1 -t))V^iy^)v- 1 

[0 0 6 3] X;i/*^d"f>tLTH -^->}ftl|gflSK7 

?A. N-/t;P5 h-f;P^^5"i7'J>^-hU^A^ 

[0 0 6 4] 75/*;^>i?i:LTtt, &*9?)V7 
5/IfM'J-», N-7>?'J^7S/^Dtt> 

[0 0 6 5] 7-*>&ftmm*m<DM}il,T\Z7)l*c 
^«*-MJ?A5£##*tf£n.5. #U**->x^U 
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>7;U*JUx-^;i/i5S?^«i:LT«» ^U*+->X^U 
> (E012) yxjl/X-x;H5SK^-h'J^A. jpu^- 
*->X^U> (E0 15) \ i ^i')VX.-T)l$m± h y 

>^A^t#tfe,n-5„ 

[0 0 6 6] ^'Jt*yIfl/>7Jl'*Jl'7i^H- 
T-JHSBMftt UTtt. #U*+->X^l/> (E015) 

[0 0 6 7] 7;^;U^>-fef>^;i.JlN>^i:LT«. 

[0 0 6 8] ^®«^JOlB-&»S. 0. 0 1~50g 
j!f^L<«0. l-lOg/lgttt'S. 

ffi"&«S-#< Lia^fTfetf-y N^ih^S^jcO 
[0 0 6 9] #I89§<Z)#>-p jgfc. 

(Mw) =1 0 0-1 0 0 0 0 0 0 0SS©j£ti|6HC!) 

£ffl*^:b-frT/B^TfcJ;l^„ #U7^'J;i/75H©i 
iP»tt0. 0 0 5~10g/lgfe ff$KH0. 0 

2 ~ 5 g/ 1 mmt-rz>. mmm^ottt^^m^z 

jgiTT fcX 5 -f AE5it#l*# J; 0 [6]±-r-5 £ £ ttft < 
[0 0 7 0] *^CDi!6o^?Sl?tt, S£14[6]±CQ£#><7) 

AK±©feJ*©7}?UT^UJP7'5 Kfi. i&glCJfcDT, 

[0071] *%w&^gmz. ftotnopHiiii 
^-rn«<t^ 0 pH5§s£t±Tffli>5uii: 

[0072] m\z7.)i-*-)],tb-3&mtLTm^2>m 

^Kte. pH4~l 0g«<D«gfflrtT'ffl^-5Cli»CJ:o 

tt>-o z&m&mz z, 

[0 0 7 3] »o#}KcDpHsiSJCtt. SSm^CD 
^Si^Tk&fb:*- h 'J ->A, *BMfc*y£A. 7>tZ7 




[0074] *%wsb^%mt. «Mio~9o < ces 

2 0~6 0 < Cg^Tffl^5^i75i»it^. 

[00753 &mnffi.®mt. tb^zmamu^szmw. 

1-1 OA/dm 2 mm. $?*L<«0. 5~5A/d 
m 2 gKi:mtfJ;ti. 
[0 0 7 6] 

[0077] i. fci->pH$m\z&^TVTiii&m<Dyen 

t>, *o#«©pH*jta:WMS-r5;i£fcJ:-3T, 
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[0 0 7 8] 2. ^©^^^k^^jra-r-s^i 

[0 0 7 9] 3. E^TS<b^©S^IC«fcoTtt. N 
a + , K + . CI" 7U-»3ft««iJ«T*S. 
[0 0 8 0] 4. «6-3^ffiO«^f@a*^STafeO, * 

[0 0 8 1] 5. *ttCE>4>&HJi>o#*T*a. 
[0 0 8 2] 

[0 0 8 3] 

MOT 1 ] TIBS 1 -a *tt«MSl, 

[0 0 8 4] 
Ml] 
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m 


tt> ■ 


y i 


m 










1 


2 


3 


4 


5 


6 


7 


8 


9 


10 




BSE ft ft wb 


0. 25 


0. 25 


0.25 


0. 25 


a 25 


0. 25 


a 25 


0.25 


0.25 


a 25 




ifVV97iV WB 


0. 6 


0. 6 


0. 6 


0.6 


a 6 


0. 6 


0.6 


0. 6 


0. 6 


0. 6 






1 


1 


1 


1 


\ i 


1 


1 


1 


1 


1 




y 9 : s > wb 




0. 1 








0. 1 


0.1 


0. 1 








82&r>t;*A WB 






1. 5 






1. 5 






1. 5 


1. 5 




wywflm %/b 








0. 5 






0.5 




0.5 






ewti oooooo) %/b 










0.5 






0.5 




a 5 




PH 


8 


8 


\ 8 


8 


8 


8 


8 


8 


8 


8 




® m "c 


50 


50 


50 


50 


50 


50 


50 


50 


50 


50 












£1 
















* % m #> i t* *s 




It 


« 








1 1 


1 2 


1 3 


14 


1 5 


16 


1 


2 


3 


4 


5 


RSI tVtf 


0.25 


0. 25 


0. 25 


0. 25 


0.25 


0.25 


125 


0.25 


0.25 


0.25 


0.25 










0. 6 


a b 


0. b 


a 6 


0. 6 


0. 6 


0 6 


0 & 


rag/0 


1 


1 


1 


1 


1 


1 












tr v I* > wb 




0. 1 


0. 1 


0. 1 




0. 1 




0. 1 








msa'/t-iL wb 




1. 5 


1. 5 




L 5 


L 5 






1. 5 






(B030*Aftt») %/B 


0. 5 


0. 5 




0. 5 


0. 5 


0. 5 








0. 5 




(0H1OOOOOO) g/fl 


0. 5 




0. 5 


0. 5 


0. 5 


0. 5 










0. 5 


PH 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


R 




50 


50 


50 


50 


50 


50 


50 


50 


50 


50 


50 



[0 0 8 5] ±IB&46o#^C^^T, JfcJRtt, &*& 

[0 0 8 6] ftiRtt 
/VHZJMKR (i&»2 5 0ml, 2 A, 7 2 0 i'-n 
>, gffiFetg, IItU>Cu, £»a#) Sfffto 

[0 0 8 7] 

9 5%£U: 
8 0%» 
5 0%» 
5 0%£TF 



[0 0 8 8]® 

O ^7yi"h 



O » 

A » 
X n 

&^2UM$i mmi 3 A/dm 2 

m. iSg5 0x5 0xO. 3mm© FeS, 
Cu, £§Ut#) ^fr/cCli, W&nfcttttK'SHT'O 
5^T9 0° «Dtttf£4|HlfTfto£gE. ^©SqSTfiMffi 



1 0« 



tb-oZUM (ffitl Uy hJI/, 3A/dm 2 , 7 2 0^ 
— D>, |§S5 0X 5 0X0. 3mmCu«, BBtt&U 

>cu, ^atm $fT^t^o^w«oa»^e,^ 

[0 0 8 9] 

© nm%>m 9 5 %&,± 

O » 9 0%« 

A " S0%» 

x » 8 0 %£TF 
[0 0 9 0] 
»2] 
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# r ft 
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mm ft 
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© 
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© 
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© 
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© 
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© 


© 
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© 


© 


© 


© 


© 










it n m 




i 


2 


3 


4 


5 


* ft! It 


A 


A 


A 


A 


A 


& § It 


X 


© 


© 


X 


X 


mm* 


A 


© 


O 


A 


A 



[0 0 9 1] £ILk©J8*a> SSI* J: 5 K. 

tt. *HE»**tfi#T*ofc. 
[0 0 9 2] 

[0 0 9 3] #g«8. gi^io^^ 

Htffi^SiEffgft 2 A/ dm 2 C#;frT6 0X10 OmmCD 
*«4. 2mm©^>^;Mfc©tt*WT%&€r, St 



[0 0 9 4] ^— mw& 

&@Sdft&S2 A/dm 2 6 0x 1 0 0mm 

©«JS2mm, Mt5©yj>h»ffi±C 3 

[0 0 9 5] «je«e**«3fc»-&T*-r. 

[0 0 9 6] 
[H3] 
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M3 













Na 








a 


b 


c 


d 


e 


f 


ss m m 




0. 25 


0. 25 


0. 25 


0. 25 


0. 25 


0. 25 


xf 1/ > >'7 • > 




0. 6 


0. 6 


0. 6 


0. 6 


0. 6 


0. 6 




tt/Q 


1 


1 


1 


1 


1 


1 


^ •> > 










0. 1 


0. 1 


0. 1 


B5KT > ^ A 
















PH 


4 


7 


1 0 


4 


7 


1 0 


iS £ 


t: 


5 0 


5 0 


5 0 


5 0 


50 


5 0 


ft $5 


% 


4. 5 


4. 9 


4. 6 


7. 8 


8. 3 


8. 1 


?l §s o Sit * 




4 5 


4 1 


4 3 


44 


4 0 


4 1 






4 8 


4 6 


5 0 


5 1 


5 3 


4 9 



13 (o^g) 









>6 


-> * m 


Na 








e 


h 


i 


j 


k 


I 


R 




0. 25 


0. 25 


0. 25 


0. 25 


0. 25 


0. 25 






0. 6 


0. 6 


0. 6 


0. 6 


0. 6 


0. 6 






1 


1 


1 


1 


1 


1 1 


y y •> > 










0. 1 


0. 1 


0. 1 






1. 5 


1. 5 


1. 5 


1. 5 


1. 5 


1. 5 


PH 


4 


7 


1 0 


4 


7 


1 0 




•c 


5 0 


1 5 0 


5 0 


5 0 


5 0 


5 0 


ft Cf 4! 


% 


4. 7 


5. 1 


4. 9 


8. 2 


8. 7 


8. 4 




Ij/bb 8 


4 6 


38 


4 2 


4 3 


3 9 


4 1 




% 


9 2 


9 0 


9 3 


9 2 


9 3 


9 1 



*RW1£itmtVTlZ. ?W)VT)lu—)V (EO10 

"EJHftbntt) . y^7iy-i (eo3 o^;i/#jn 

m . #UX5 1 U>^'UZI— ;|/ (EOl 0 O^ErJUttill 

[oioo] ^^n^o^^ffl^T, #o€riaf& 
(stiuyNk &mnwi®mi, 3, 5, 7, 10 

A/dm 2 , &?%B1 Oum, &S5 0X5 0XO. 
3mmOFeS, HtU>Cu, £ftft#) ^ff^to 

[0 10 1] 
[0 10 2] 



[0 0 9 7] «±©»*a»&W&J:5K. £fij>»©ss 

T. 1 0~2 0X6fl^-WWW»**<fto&. * 

[0 0 9 8] 
[0 0 9 9] 

0. 2 5^/1 

IfU>y7S> 0. 6 t>U/l 

7*WJa-)m 1 mg/l 

0. 5 g/1 
PH 8 

50 v. 



(13) 



#§8¥5-230687 



Xfl/>y7S> 

PH 



0. 2 5W1 
0. 6 ^/l 
1 mg/ 1 
0. 5 g/1 
8 

5 0 t; 



HSCHj COOH 
SH 



* # «J 7 *U 5 F £ bT«. 1 . 0 

0 0, 7 0, 0 00. 5 0 0, OOO&tfl, 0 0 0, 

o o o<Dh<D^n^nm^tzo 
[0103] mznrztb-jZWizm^T, tb^-zum 
wtmivybju. mmnmmmo. 5, 1, 2, 3, 
5 A/dm 2 , 1 0 0 0 02-— uy, ymmm&msA 

/dm 2 , ^150X5 0X0. 3mm©Fe«, 6§@ 

5 h'«S*JlD<0«^JC«, nMit«itE2 A/dm 2 «± 
[0 10 4] 

[#?JS0iJ 5 ] TfBfflfSOJio #a?^IBS! bfco 
[0 10 5] 

0 . 2 5 ^e;l// 1 

+ VftM* 0. 6 tjiy 1 

?*WJa-)im 1 mg/i 
PH 5,8,10 

fs*a 50 *c 

xhUn=iHfc, X^>S>73>, yI?U>MJ7 
l-tKD^yIfiJf>-l, l-:x*X*> 

[0 10 6] »^nfcJ6^^^ffl^T, ±MLtzttk 

^-m<Dm^\zh©i:&-orz. 

[0 10 7] 

mmm&] Ttm^tb^^m^mmhtz. 

[0 1 0 8] 

65t&^ 0 . 2 5 1 

Ifl/>x75> 0. 6 t;i//l 

aat^**«Mb^«* 1 mg/i 

PH 5,8,10 

5 0 *C 

n&mwzo 
to 1 0 9] 

Nfc2 1] 




HOOCCH 2 CH 2 SCH 2 CH 2 COOH 
(CH 3 ) 2 S 2 




S (CH 2 COOH) 2 

[0110] mznrztb^zmzm^T. ±.mLttm 
izz.*>. v^-rn©«^(cfe®T*ofc„ 

[0 111] 

[*S60!| 7 ] TfEiffl/&©#>o #i&£!g§? Lfc. 
[0 112] 

ffift&$ 0 . 2 5 ^;p/ 1 

X^l^>^7=> 0. 6 ^E;i//1 

?t-/7U3-;HI 1 mg/ 1 

^iD^J* 0. 1 =E)V/\ 

PH 4, 7, 10 

JSiS 5 0 *C 

5 ^i/u ><D^n?ti&mwzo 

[0 113] »6*lfc«>-3#«*ffl^T. ±l2Lfc^f£ 
#tf*7~9%. 3 5^5 0 kg/mm 2 CD 

[0 114] 

[^M«58] TI2ffiJSOJ6o#^iHSbfe. 
[0 115] 

fiSK^ 0 . 2 5 ^:)V/ 1 

Ifl/>y75> 0. 6 t;i// 1 

W^Ua-JHI 1 mg/l 

^iosi* 1. 5 =^)vy\ 

PH 4, 7. 10 

5 0 "C 
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[0116] mztifztbvtm&m^T. tu^ttm. 

GiZ h 9 0 %£k±.<Dfkft &8ig:7bm*>tltc. 



(72) im mm 

*?Kmmmifim±.m 5 TS38-34 



(72) m& 

&mmwwmmmi:±¥m 2 ts 4 - 9 



